Protection against drug- and chemical-induced multiorgan toxicity by a novel IH636 grape seed proanthocyanidin extract.
Grape seed proanthocyanidins have been demonstrated to exhibit a broad spectrum of pharmacological, therapeutic and chemoprotective properties. In our previous studies, IH636 grape seed proanthocyanidin extract (GSPE, commercially known as ActiVin) demonstrated excellent concentration- and dose-dependent free radical scavenging abilities in both in vitro and in vivo models and provided significantly better protection than vitamins C, E and beta-carotene. GSPE demonstrated significant cytotoxicity towards human breast, lung and gastric adenocarcinoma cells, while enhancing the growth and viability of normal human gastric mucosal cells and macrophage J774A.1 cells. In this study, the bioavailability and protective ability of GSPE were examined against acetaminophen-induced hepatoxicity, amiodarone-induced pulmonary toxicity, doxorubicin-induced cardiotoxicity, cadmium chloride-induced nephrotoxicity, dimethylnitrosamine-induced spleenotoxicity and O-ethyl-S,S-dipropyl phosphorodithioate (MOCAP)-induced neurotoxicity in mice. In each experiment, half of the test animals were orally fed GSPE for 7-10 days prior to drug/chemical exposure, while the other half received no GSPE. Parameters of analysis included changes in serum chemistry [alanine amino-transferase (ALT), blood urea nitrogen and creatine kinase], histopathology and integrity of genomic DNA. The results indicated that GSPE preexposure prior to the drugs/chemicals such as acetaminophen, amiodarone, doxorubicin, cadmium chloride or dimethylnitrosamine treatment, provided near complete protection in terms of serum chemistry changes (ALT, blood urea nitrogen and creatine kinase) and inhibition of both forms of cell death, e.g., apoptosis and necrosis. DNA damage in various tissues triggered by these agents was significantly reduced. Histopathological examination of the organs evaluated reflected similar patterns to those of the serum chemistry and DNA results. MOCAP exposure showed symptoms of severe neurotoxicity coupled with serum chemistry changes in the absence of any significant genomic change or brain pathology. GSPE afforded only partial protection in the brain tissue. These results suggest that GSPE exposure is bioavailable and provides significant multiorgan protection against drug- and chemical-induced toxic assaults.